STRUCTURE AND TUNNELING DYNAMICS OF gauche-1,3-BUTADIENE by Changala, Bryan
STRUCTURE AND TUNNELING DYNAMICS OF gauche-1,3-BUTADIENE
BRYAN CHANGALA, JILA, National Institute of Standards and Technology and Univ. of Colorado Depart-
ment of Physics, University of Colorado, Boulder, CO, USA; JOSHUA H BARABAN, Department of Chem-
istry and Biochemistry, University of Colorado, Boulder, CO, USA; MARIE-ALINE MARTIN-DRUMEL,
CNRS, Institut des Sciences Moleculaires d’Orsay, Orsay, France; SANDRA EIBENBERGER, DAVID PAT-
TERSON, Department of Physics, Harvard University, Cambridge, MA, USA; JOHN F. STANTON, Depart-
ment of Chemistry, The University of Texas, Austin, TX, USA; BARNEY ELLISON, Department of Chem-
istry and Biochemistry, University of Colorado, Boulder, CO, USA; MICHAEL C McCARTHY, Atomic and
Molecular Physics, Harvard-Smithsonian Center for Astrophysics, Cambridge, MA, USA.
We have recently shown that gauche-1,3-butadiene is unambiguously non-planar, with a C=C C=C dihedral angle
of about 34, and readily tunnels between two equivalent gauche structures.a In this talk, subsequent microwave studies of
gauche-1,3-butadiene and its isotopologues as well as the empirical equilibrium structure will be summarized. The experi-
ments have utilized the complementary techniques of cavity enhanced Fourier transform microwave (FTMW) spectroscopy
with a supersonic expansion and chirped-pulse FTMW in a cryogenic buffer gas cell. The structural characterization is
complicated by the effects of facile tunneling, and full dimensional ab initio rotational-VMP2 calculations have been
performed to address this issue. We will show how the tunneling splitting frequency, which ranges between about 0:5
and 2:0 cm 1 (depending on the isotopologue), can be extracted from the experimental spectra by careful examination of
tunneling-rotation perturbations.
aM.-A. Martin-Drumel et al., ISMS 2016, MI11
